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Abstract— ZnO semiconductor was prepared by Sol-
gel method. The presence of the broad lines of the
peak in its XRD pattern shows that the material
consists of particles in Nano scale range. The
heterogeneous catalytic = structure through ZnO
semiconductors have the capacity to work efficiently
and effectively for water treatment. Glyspring was
degraded without and with the prepared ZnO
catalyst using UV-Light irradiation with time
variation. The result obtained showed that the photo
degradation activity of Glyspring without and with
ZnO semiconductor after 60 min was found to be
22.50% and 32.33% respectively. After 120 min
interval, the efficiency increases to 59.98% and
73.50% respectively. This indicate that ZnO
semiconductor has the potentials of degrading
Glyspring more effectively and less time consuming
compared to its degradation in the absence of
catalyst.
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l. INTRODUCTION

Recently, photocatalysis has attracted more interest
due to their potential application in environmental
remediation and solar energy conversion. Wide band
gap semiconductor materials, such as TiO2, ZnO,
need ultraviolet (UV) light activation for

photocatalysis application, which cannot make full
use of sunlight energy. Therefore, many efforts have
been paid for exploiting visible light-driven
photocatalysts (Yanping Liu et al., 2019).

The demand for good quality water by both
human and animals (aquatic organism included)
have continued to increase with increasing world
population and industrial activities. Industrial
activities have generated a significant number of
pollutants which threat both surface and groundwater
(Aguilar et al., 2011). Many polluting substance such
as industrial waste and effluent are highly toxic, the
wastewater released from industries contains highly
hazardous and colored pigments (Azad et al, 2017).
It has been reported that the presence of herbicides
and related agrochemical compounds in water as
contaminants have been a common observation all
over the world right from the middle of the twentieth
century. The United Nations estimated that less than
1% of all the herbicides used in agriculture actually
reach the crops. The remaining contaminates the
land, air and particularly the water (Readman et al.
1993, Kopling et al. 1996 and Meyer et al. 1996).

The use of herbicides in crops is a common
practice throughout the world and is considerably
high in countries having agro-based economy like
India. It is worth mentioning the fact here that
herbicides are highly toxic and non-biodegradable;
tend to accumulate in the environment with
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deleterious consequences (Sanghi et al., 2001).
Increasing herbicides application and improper
wastewater disposal methods are of concern for the
fresh water resources (surface and ground water),
coastal and marine environments.

Study Area

Fig. 1. Map showing the study location
. MATERIALS AND METHOD
Sampling
480g Glyspring (glyphosate 41% SL) was
purchased from Minangi Agro.Chemical shop in
Gombe main market and pure zinc oxide (ZnO)

catalyst was obtained from chemistry laboratory,
Gombe state university.

Calibration of Standard

From the stock solution of Glyspring, desired
concentration of standard solution was prepared by
serial dilution. Calibration was performed with
different standard concentration (10, 20, 30, 40 and
50) ppm, the absorbance of each sample was
obtained. 30ppm was used for the whole experiment
as it was found to have the highest absorbance
(Fernandes et al., 2017)

Preparation of Standard Solution

Portion of Glyspring (30 ppm) was weighed using
measuring cylinder and transferred into a volumetric
flask, deionized water was added to make a solution.
The beaker was wrapped with aluminum foil to avoid
penetration of light. The wavelength was analyzed
using absorbance spectrophotometer and recorded.
(Sorolla et al., 2012)

Preparation of ZnO Sol Gel

Propan-2-ol was used in dissolving 0.4 g Zinc
acetate at 50-60°C. The solution was stirred
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thoroughly. Using the same temperature, propan-2-
ol was again used to dissolve 10 mg of Sodium
hydroxide (NaOH) and the solution was stirred
continuously. The two solutions were then mixed
together in an ice bath. After continuous stirring, the
solution is then kept in a water bath for 1 hr to cool.
(Rusmidah et al., 2008)

Photo-catalytic Degradation of Glyspring in the
Absent of Catalyst.

20 ppm solution of Glyspring was prepared and
stirred gently to have a homogeneous mixture. Some
portion of the solution was transferred to a beaker
and wrapped with aluminum foil to avoid light
penetration, and placed on a magnetic stirrer; UV
bulb was inserted into the solution. The absorbance
of the solution was recorded at each time interval (10,
20, 30, 40, 50, 60, 80, 100 and 120) minutes (Ghaida
etal., 2018)

Photo-catalytic Degradation of Glyspring in the
Presence of Catalyst

20 ppm_of Glyspring solution was prepared and
stirred gently to have a homogeneous mixture. Some
portion of the solution was transferred into a beaker
and wrapped with aluminum foil to avoid light
penetration and placed on a magnetic stirrer, 0.1g of
catalyst (ZnO) was added to the solution and UV
bulb was inserted into the solution. Some portion of
the solution was pipette at regular time interval of
(10, 20, 30, 40, 50, 60, 80,100 and 120) minutes and
filtered. The absorbance of the solution was
recorded. (Ghaida et al., 2018)

I11. RESULT AND DISCUSSION
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Fig. 2. XRD pattern of prepared ZnO nanoparticles
reproduced from ref.5

The presence of the broad lines of the peak shows
that the material consists of particles which in nano
scale range. From figure 2, the full-width at half-
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maximum, position and the intensity of the peak can
be determined. The diffracted peaks which are seen
at 31.83°.34.52°, 36.33°, 47.63°, 56.71°, 62. 96°,
68.13°, 69.18° have been acutely indexed as
hexagonal wurtzite phase of ZnO. (Khoshhesab et
al., 2011). It has a lattice constant a = b = 0.324 nm
and ¢ = 0.521 nm. (JCPDS, 1977). It also prove that
the synthesized nano-powder does not contain
impurities, this is because it does not have any
characteristic XRD peaks apart from ZnO peaks.

Photocatalytic Degradation of Glyspring in the
Absence and Presence of Catalyst

Table 1: Degradation of Glyspring in the Presence

of Catalyst

Time Concentration %degradation %I %
(min)  (ppm)

10 29.70 1.00 1.010 0.009
20 28.04 6.53 1.069 0.067
30 24.20 19.33 1.239 0.214
40 23.17 22.76 1.294 0.257
60 20.30 32.33 1.477 0.390
80 14.48 51.73 2.071 0.728
100 8.48 71.73 3.537 1.263
120 7.95 73.50 3.773 1.327

~ Table 2: Degradation of Glyspring in the Absence

of Catalyst
Time Concentration 9%degradation %
In£2
Ct
(min)  (ppm)
10 29.92 0.26 1.002 0.0019
20 29.40 2.00 1.020 0.0198
30 28.02 6.60 1.076 0.0732
40 25.54 14.86 1.174 0.1604
60 23.25 22.50 1.290 0.2546
80 13.44 55.20 2.232 0.8028
100 12.08 59.73 2.480 0.9080
59.96 2.497 0.9150

.120 12.01

% Average degradation = (Co-Ct)/Co X 100
Where: Co = Initial concentration
Ct= final concentration
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Discussion

Degradation in the Absence of Catalyst

The evaluation of the degradation of Glyspring
under the effect of UV irradiation was carried out
with time variation of 10,20 30,40,,60,80,100 and
120 minutes using maximum absorption spectrum of
190 nm and the concentration of 20 ppm without the
addition of catalyst. Table 1 showed the degradation
of Glyspring without catalyst with time variation.
From the result obtained, it’s shown that the
percentage degradation is slightly increasing with
increase in time from 10 minutes (0.26%) to 120
minutes (59.96%). These shows that the degradation
of Glyspring occur even in the absence of catalyst but
the percentage degradation was not large enough
which is an indication that with increasing irradiation
time, the rate of degradation of Glyspring increased
due to the formation of OH radicals.
Degradation in the Presence of Catalyst

As with the degradation without the addition of
catalyst, the evaluation of the degradation of
glyspring was also done with time variation of
10minutes to 120 minutes but in this case with the
addition of 0.1g optimized ZnO semiconductor on a
maximum absorption spectrum of 190 nm and a
concentration of 20 ppm. Table 2 shows the
degradation of paraquat Iin the presence of ZnO
semiconductor with time variation which shows that
there is large increase in percentage degradation
from 10 minutes (1.00%) to 120 minutes (73.5%).
Degradation is achieved at 60 minutes (32.33%)
which is an indication that the percentage
degradation of Glyspring in the presence of ZnO
semiconductor is more effective and less time
consuming compared to its degradation at the
absence of catalyst. The amount of UV irradiation
absorbed by the semiconductor with time variation
result in the speedy degradation of glyspring.

IVV. CONCLUSION

Based on these results, UV irradiation degraded
Glyspring in the absence of a semiconductor with
lower percentage of 0.26% at 10 minutes and 56.96%
at 120 minutes and overall average of 27.64%, but
the degradation is more effective in the presence of a
semiconductor with the percentage degradation of
1.00% at 10minutes and 73.5% at 120 minutes with
the overall average of 28.40%. These showed that
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degradation of glyspring is not efficient under UV
irradiation for a short period of time but over long
time period and also under ZnO semi-conductor
serve as catalyst to speed up the process.
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